Preparation of high purity vanadium metal has been investigated by using a combination of silicothermic reduction and fused salt electrorefining processes. The 
INTRODUCTION
Vanadium lends ductility, shock resistance, high temperature strength and a host of other properties to alloy steels and cast iron. As a result of these applications, it has earned the distinction of being a steel industry metal. Vanadium is usually added, in small quantities and in the form of ferrovanadium, to bring about the desired improvements in the properties of a particular type of steel and hence its commercial production used to be carried out in the form of ferrovanadium. But the use of metallic vanadium in Vol. 23, No. 4. 2004 Preparation of High is quite effective in the removal of oxygen but is not an efficient technique for the elimination of other interstitials. Use of iodide refining process is limited because of (i) relatively lower stability of vanadium iodides and (ii) critical dependence of the refining process on the quality and geometry of the feed material. Molten salt electroreflning process, on the other hand, has been found to be quite effective in terms of the removal of a host of metallic impurities together with total interstitials. Moreover, the technique can be adopted to a wide variety of anode feed materials, i.e. 
THEORETICAL CONSIDERATIONS

Silicothermic Reduction
Like calcium, aluminium and magnesium, silicon can also be used as a suitable reductant for V2O5/V2O3
Direct high temperature reduction of V 2 0 3 with silicon, at 1873Κ under vacuum, results in the formation of vanadium metal as per the following reaction
Alternatively, the low temperature reduction of V 2 0 3 , with silicon, around 1173K yields V(s) + Si0 2 (s)
as per the following reaction
The silica content of such a product mixture can be removed by heating the mixture, with either silicon or carbon, to a temperature > 1773K, under vacuum, when Si0 2 is converted to either SiO(g) or a mixture of SiO(g) + CO(g) as per the following reactions.
From the Gibbs energy data /24/, presented in (Table I) , making, thereby, the process feasible under pyrovacuum conditions.
Electrorefining of vanadium
The Table 2 Electromotive Force Series of elements in LiCI-KCI (eutectic) electrolyte system at 723K 1251 
Preparation of High Purity Vanadium Metal by Silicothermic Reduction of Oxides Followed by Electrorefining in a Fused Salt Bath
Couple £° m/V £"",/v £""/
Experimental Procedure
Electrorefining runs were carried out in a 0.15 m dia., inert atmosphere operated cell, as shown in Fig. 1 . Table 3 . As is evident from the data in Table 3 , the oxygen content of the metal was found to decrease from > 3 mass % to 0.08 mass % as the reaction temperature was increased from 1813K to 
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Silicothermic reduction of V 2 O s
The reduction of V 2 0 5 was carried out in two steps.
In the first step, V 
In the second stage, the product (V + Si0 2 ), obtained above, was mixed with stoichiometric quantity of petroleum coke as per the reaction
The mixture was then heated in the temperature regime of 1873-1973 K, under vacuum, better than 0.05
Pa. The results of these studies are shown in Table 4 . As 
Electrorefining
Impure vanadium, as obtained above, was refined in the molten LiCl-KCl-VCI 2 bath. Initial experiments were carried out to arrive at the optimum soluble vanadium content, to be used in the preparation of the electrolytic bath. A value of 6.7 mass % vanadium, which corresponded to 16 mass % VC1 2 was found to be adequate for obtaining good quality vanadium deposits.
At this concentration of vanadium, in the electrolyte, the deposited vanadium crystals were found to be relatively coarser, adhering and needle-shaped dendrites. Thus the optimum bath composition, used in the present investigation was, 37 mass % LiCI, 47 mass % KCl and 16 mass % VC1 2 . Table 4 Results The effect of CCD on cathode current efficiency (CCE) was also studied. It was observed that the value of CCE was as low as 30.15% at a CCD of 1115 Am" 2 , when the electrolysis was carried out at 893Κ (Table 6 ). Table 7 gives the operating data of the electrorefining experiment.
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The chemical analysis of the electrorefined vanadium is presented in Table 5 along with that of the crude metal. Thus, it has been possible to obtain a vanadium metal, containing 500 ppm oxygen, 150 ppm silicon and 900 ppm carbon as compared to values of 13,000 ppm oxygen, 40,000 ppm silicon and 1800 ppm carbon, contained in the crude metal. The overall purity of vanadium obtained is 99.5 mass %. Thus, the electrorefining route has been found to be quite effective in removing major impurities, like silicon, carbon, oxygen etc., from the crude vanadium. 
